The prejudice is taken that the LIMS data are fundamentally correct.
highlights the fact that any solution that involves the polar vortex or polar night is not viable. Rood et al. [1990a] discussed the possibility that this source could be related to background sulfate aerosols (see also Hofmann and Solomon [1989] ). It has been established in the laboratory that this reaction is important in stratospheric chemistry, along with several other heterogeneous reactions [e.g. World Meteorological Organizatoin (WMO) 1990, 1991]. In this paper, more extensive analysis of the data is presented, and the altitudes of the observed discrepancies (50-5 mbar, T> 230 K) suggest that there is not an obvious relationship to the background sulfate aerosols [WMO, 1991, Chapter 3]. The conclusions are quite robust and lead to the result that there remains either a significant problem in our understanding of middle latitude chemistry or the [ZMS HNO3 data are seriously flawed.
The prejudice is taken that the LIMS data are fundamentally correct.
The current study is data based, and model calculations are used only to guide interpretation. Emphasis is placed on the development and movement of the Aleutian anticyclone during the January wave I minor warming. During the warming this anticyclonic vortex provides a relatively isolated "laboratory," and it is possible to characterize nitric acid and its relation to other LIMS constituents and dynamical quantifies. The timescales involved are short enough that transport considerations are essentially local, and any inadequacies in our understanding of the long-term mass transport can be safely neglected.
In section 2 the relation among potential vorticity (PV), long-lived constituents, and other dynamical quantities is reviewed. Then arguments to establish the isolation of the Aleutian anticyclone are presented. Following that, the characteristics of the HNO3 observations are examined, and the relationship of the HNO 3 to other measured quantifies is explored. Finally a 3-D model experiment is used to investigate the chemical timescales that are needed to explain the LIMS observations.
BACKGROUND
The relation between potential vorticity (PV) and longlived tracers has been frequently exploited in the study of satellite data since the work of Mcintyre and Palmer [1983] and Leovy et al. [1985] . In the absence of diabatic terms, potential vorticity is a conserved dynamical quantity. Therefore constituents that have chemical timescales longer than dynamical timescales are expected to show clear correlative relationships with PV. The exact nature of the correlative relationship depends on the background gradients of the particular constituent. As can be seen by comparing the behavior of LIMS ozone on horizontal surfaces at different altitudes (but especially at 10 mbar) with PV, tracers with a pure meridional stratification will show the maximum propensity to align with PV (see also MahIman [1985] ). The core of this paper will focus on the wave 1 warming of January 1979. The timescale of the problem is therefore of the order of a week to 10 days. From Because of the presence of both the Earth's vorticity and the relative vorticity it is difficult to follow the Aleutian anticyclone in PV charts. Therefore deviations from the zonal mean of geopotenfial will be used. Leovy et aI. [1985] showed graphically the relationship between PV and geopotential. Robinson [1988] To test the hypothesis that the anticyclone does provide an isolated area, a numerical experiment was carried out. The model and wind fields are described by Rood et al. [1991, 1992] . The winds come from the data assimilation STRATAN (Rood et al., 1989 (Rood et al., , 1990b , and therefore provide a representation of real stratospheric conditions. Within the 3-D transport model a tracer was released wherever the 03 field was greater than 6 ppmv on January 14 (Figure 2a 
